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(54) OPTICAL RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the production time, to obtain stable reflectance from 
an initial rewriting process and to provide a write-once phase— change type optical recording 
medium without requiring initialization in a (Ge f Sb)-Te phase- change type optical recording 
medium in which the initialization treatment of the recording layer is the rate determining step 
in the production. 

SOLUTION: This optical recording medium has a recording layer comprising at least one Te- 
based thin film and at least one reaction thin film on a transparent substrate, and the Te-based 
thin film is in contact with the reaction thin film. The Te-based thin film is produced by forming 
a Te-based material containing >95 at.% Te. The reaction thin film is produced by forming a (Ge, 
Sb) material essentially comprising Ge and/or Sb. By mixing the reaction thin film material and 
Te f a phase-change recording material is produced. After the recording layer is formed, the 
layer is irradiated with continuous laser light to mix the Te-based thin film material and the 
reaction thin film material. 
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fc, *«#?.aifei**fflvvct>J:v\, 4 fc, 0Jxff, L 
a. Si, OfciUSNSr^l-SgfSBLaSiON-^s Si, 
Al, Ol3±l5N^^ri-5@fl9SiA10S, 3b5W2Y£ 

[0 0 5 6] fcfcU ?Bis£mftJi:}3J:t>'3S2igS;<fcl 

»*«*T6iWt*Wi*2nS*(nw«ii:V^. Z 
nS^^SftMi-fi, O-lOOOTCWttOi 

ft«iMiipgfix*^^-^z n s&MniaA^ 

A-*-,}; igffi;^5nlfl (BUT. &JS5&SAt^5) 5:** 

hRr«aiHl»Sri8^'r-4:i9ST#5. 
[0 0 5 7] &JH7cHAiLT[i, C e, C a, Mg, 
Sr, Ba *}J:t5N a <£>4>ft< i 1 1 ffiSrl^^S - t# 
&4L<, *ffc**diai|SB*3:*/V^-^*l^t 
A^fe, Cefcffll^S^ijaMSfcfffcU*. Witf 3 0 0 
K-Ctt, Z n S^BfeS2pg A^^^-fiift- 2 3 0 kj/ 
mol, C e S^J*g|SSi *^-*/V=¥-f*«Sl- 5 4 OkJ/mo 
1, C a S4fiS£g?lpgl±l^^=¥-«*i)- 5 1 OkJ/mo 

i, Mg sgLfsmmsm^/^-wfo- 3 9 okj/ rao 

1, S r Sftj*BipeS=i^;l^ s -Httt- 5 0 OkJ/mo 
1, B a S4(Sf*lix^-M^-4 6 OkJ/mo 
1, N a 2 S £j&g£iSg 6li*A^ 4 0 OkJ/mol 

[0 0 5 8] ZnS^iim#:® ( PC*JV'»T, ^M5c 

<ttl. 5JS^%WT, iPjfSKttl. 3J®^%W 
TT'foSo &Jix*A©tt^il[i-f H^iiL^- 

^*^Lftv\ ftfc, AM5c*AOJBaK:J:5a*Sr+ 
»fc*Si-5fc*fctt. A*S*AOJt*S:if4L<»± 
0. 0 lM^-%jy.-h, cttl#4L<tt0. 0 3g^%El 
±t1"5 0 ±^Ja7C^t^JR5ciSAC3Jt*l*, «3fcX 

ftifC«J:9jB!]^rsrtA5T^S 0 ^iKx 
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[0 0 5 9] KSftlti^^T, ^JlS^Afi, # 
10 0 6 0] Z n S*|T»*ftHtHt, 

wt, HMk^-f* (s io., sio) , S£ft^ 

>^ (Ta 2 o 5 ) , mcf?^ (Tio 2 ) , mty 

(La 2 0 3 ) , mttr^m (S i,N 4 ) , g-ffcT 
(A 1 N) s 7yft^^^A (Mg 
Fa) , ^yfk+MJ (NaF) £ £tf !7 yft MJ 
#A (ThFO ©'>4<itl«Sj}iU\ 
[0 0 6 1 ] Zn S^tMfSIfl'MSim^ 

tt7 0-9 0^%X-fe5. ZnS^>ftt*8fc,» 
e#*as» < ft t? 4: *KUB*f*a J /h* < 4 5 + 
KC/N3jS#6*Hd< < ft So ZnS#t 

[0 0 6 2] ft*, E*JlXf4Z n S^mSM^^ 

«7c*ASr*#**3*riifcov>x:ttMUfc3aK zns 

WB*lWt5flWifc LXt <tv^ 0 ~ coidft^Mli: L 
tit Wttf, S^y^A (CeOO 

[0 0 6 3] *l»«#*S3it5»2««#JB«)-**: 

[0 0 6 4] mi^a:ftafeiu ? ^2^m#:ico@sf* 

tt, fcg4 0 0-8 5 0nm<P@ISXl. 4£Lfc, 

©sawftt UT*wb*s«»feH-cu^a6 30-68 

[0 0 6 5] mi^mftJ§3 l©W*tt, &£U<ft5 
0-3 0 0nnu J: 9 L < 14 1 0 0 - 2 5 OnmXfc 

£ L<f41 0-3 Own, ±!0#*L< *4l 3-2 Orm? 
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ftoX^y^-^'>4<ft5« *fc, ^£?ft#£t 

-fS^lc^, -re a. 

[0 0 6 6] ^y^SHtaWttW^fc 

&JR**A«:£^3*afcJt>fc:(i, k «^ft*SSr?iJffl1- 
6^i#T*8. Mitf, AJRS«A«sce-?*)5«^ 

^jfc&fcfta^*-^ hi^**fct«>«r*— fv 

iO i!Qfc<OCefk-fr»t LX^T£i£Xt>«fcl\ Sfc* 

h±KC a O^Mg 0*»feft5^y ^*r**X^-y y 
hfcLTfciV*, rn&fcttSMflfea s *>afl>T\ 4?£ 
L<ftl\> Lfc^ot, CaF^Mg 

F.^e>ft«^s/^*±<?-**y h.b(i4HtT#— 

y 7 «£ 9 t> 7 y fkftl^ y 7 ^ -5 15 5 ri^Sf £ LI \ 4 
fc, Ca, Mg, S r, Ba, N a Fi, IWkW^wtvBl 
20 ft<Dik&mt LX^-^fy h«f^****Xffl^Xt 
ftfc, i*-- FybKiH:. ZnS-SiO.ftif 

tttZnSiSiO^ 4r*^-Pn**TfflV^6 4 3 
ft #S * ^ G y # & tfflffl L X t> X V \ 
[0 0 6 7] ZiiS**«t«#Bl4, ArttM^ 

*S*5»^^tt, ffS IX I^A rtO^ ^S^#ffl 
gfr^y^SfrJo ^^i^ftffi^SH**^^ 

30 y*— «*«rai£53a*#. J:"9i^<ft^o ^y^fl 
y M-ftiirfc!>, hfcA«5S|fAOft*#it: 

o-ras-a-Ktfl'a-efcao ^y^saBft 

^-O0 2 ^AftS:^#tt0 2 / (Ar+Oi) X^Ufc 
i:^, ^w«E»tt:H:»iL<tt3 0%6lT, £8ffib 
<li2 5%HTt*>5. 0 2 ^Afi^-r^5t, 9ft 
^ y - ttfiT-f 5 3» s «*^ - k t ft t^fc 46 , iS^ 

40 /^-y-v>^«^<4'pTLIV\ £7£b<ft 

141 0%JEl±ti-^o 
[0 0 6 8] !EfiB4 

W»Lfct*3t)X*fc5. 

[0 0 6 9] 

BLltJBoWKttWlcHJfeSftftv^t, AU A 
u, Ag, Pt, cufO##ft5^tt^b«)iaH 
±«rS-tf#^ft ifoWK«*4«*>&«lrti-*xtf±v\ 

50 S#tl^i¥^f4, 3 0-2 0 Dnufcra-tasfrSU 



IS 

<45. *fc» iMlSE«Hfc«;fcTfcK»*©iR]_ttt*& 

[oo7o] imme 

lit, 0. 1-1 0 0 fimggT-fet). *tV=i-K ^ 

[0071] #ma 

[0 0 7 2] BUPft jE ftffi tt 
H2C, 43BM©JtelE*Hi*©ffiO«fife«fr»-r. ^© 20 

Jtt*ttWOTSrfc*"nfrCJb5. *9Utt»T?tt, r© 
«;#©3fc1BitfiS#£, »i|XiW!rE#a©«E#:i:V^5. 

[□ 0 7 3] nmm^mmm^vit, &&-ftta&m 

Gftftttffi) *c3att*3t»Jl5l* (Ac) fcflEflfc-v-* 
(Mt&Kffl K33f75JfcKHJl* (A a) 

-ISlcAc<Aa tJioTVS. fcfc, Ac 
*JJ;tj:Aa(*, V^fJltEftSiffll/- 30 

-e fo o fed "C o fc a> (c J; -p x ti J: WW 

[0 0 7 4] n«5KjS*ffPifc+Sfc»{Ct±, Ac^Aa 40 
KiE^ttS^ijSWSL^, J; 90S L<l4Ac/Aa 
£0. 9iU &f>!£»4L<f±Ac/Aa2:l<!;U 
*fc#*L<H\ #«rolB*«:*SLTAc/Aa>l 

c) ilE»^-^t*itt5||tft*.E,©S«* (Ra) t 

oss^/hs < ftot\ c/N*5fg;< *s ivN^r^a^ 

CTL*5c EO 
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[0075] ^<ox?ti:&m»t>. 1 

2 4 2 1 8 f^STCR, S*±t« 1 KUfWl, 

v. ss2i£gf«f, k»« v $s prawn. $*MRKft: 

T, Ac>AaiU LTi§jHt©ft?*AJR 
Iff, S i4fcf±GetfflV\ *3f|«*Hi:LTJB«f* 

ISittZZklcXr). Rc-Ra^<fio«iAc 
/A a £±fB$EB 1 1 5> r t riSnJM t £ 0 
[0 0 7 6] ifcJJ, AcfcitfAaS, fE^B, 

[oo77] si 2 {zjfi-rytnma&ti, satm 5 &±ie 

W8-1 2421 sq-'&mzaeMZfrltfcSifgkm 

wtm&k u mm 5 tmtm e t ©mtus mm& 

LTffiMfEfeMfci bit 9, fitWHV^H 
[0 0 7 8] H2[-iJV^TSMB5«, JfeSii^ftl/^ 
H5Jf*^l-A^5!p^l-^(tTc0^tt^iHiV>S i^G 

i»iR*s«ritjET?* 5 <t 5 casjjts-rtLKiv. sat 

rot?, *rit*t«>tjSCTJ¥*fr3ifiifcS-}-iT-tf J;v\ M 
x.liAu^©^*ffl^5^{cfi, £Mg©W££r# 
*L< i44 0nm^T, i t> » £ L < fi 1 0 ~ 3 Onmt 

^*U<(48 Onm^T, J: 9 ^f* L < f± 3 0 - 7 0 nmt 

[0 0 7 9] SAtJBSr^*3i>bfl!jft+5»^, Autfc 
f±Au-^^W4UV^ Au^tLTIt, AuSrifiJ; 
4>t L„ AK Cr, Cu, Ge> Co, Ni, Mo, 
Ag, Pt, Pd, Ta, Ti, B i htO'Pft 

[0 0 8 0] r©RWli>, X'4?*ft*9i*ttW«>ft 

[0 0 8 1] SltS5±K:ifiJ5K:j£CTKtt5>*i5J(S3 

mmm 3 3 f±, &s l < it^si® e ± 9 'bJESr*©* 

vvH-»i9»e,*JiM-5. ~©J:5?im3^im(*SSrlg:lt5 
ril: J: 9. flti|E!f#M^ 8 - l 24 2 1 8^f£«© 

W*SS**S «EAc/Aat**<t 

[0 0 8 21^3 tt«flcfio#fiRfl-A». S i iSmflsJi 
j3±U«»2||S#JiORWtfcV'>-C*H , !tft!IKa#*» 
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[0 0 8 3] $3ftft{*!0J¥$tt. »SL<I43 0- 
12 0tinu J:9#*L<(44 0~9 OrafC&S,, I&3K 

rat, F?y ft (^** 

[0 0 84] ±pE Lfci5tActAa £ ^$iW1--5ffi 
ilT'tt, aft. SWS*©Tffla»&BI*S*i3efl«£ io 
fflU— ^-3t©— SP#3giHL, fefcHM£ ft 

S, r©ss3?i4, awss±u:*f«ji*rit*# 

feoTt^ffaj-efcoTfeiv^s, ffl#f4, 20 
offSEL-jfcl^fliKfiWE (S5HW -CMJE+iiliJ: 

[0 0 8 5] 0 2 t^i-3tSES8t*lc*3lr*T, Sffc2, 
fa£8Jl4, fg2&ilftjf 3 2*54tf 

[00 86] 

[0 0 8 7] jMfcWl 30 
JWadEWtcJ: 9 5"4rRi*»*Lfcittai 2 0™, 

Hm, $i§mwg3 1, k&B4, $2 Bam 3 

in, 6 5nm, tyf 1. 4 8#m£Lfc„ 
[0 0 8 8] ^l^tftJf 3 1(4, ZnSfeitfS i O 

i F k UT^<y *!H:J:5 *)iLfc. Si 

Oj/ (ZnS + S iOz) 141 5t;^tlt t ^ll 

1 OJ¥£f4l 7 5nm«t Lfc. 40 
[0 0 8 9] ftfc, ^/>y?j£|Cj;*)J?^ 1 lnmWT e 

^SEH (Tel0 0%) &, 3kV>T1P£ 9nraWSlS^K 
(Geu Sb ls ) SrfcfifcU »**4 tLfc, SfSif 

[0 0 9 0] 1211^13 2 9, SSl^mWf 3 1 £ 
IB«fctT»ritUfc. #2fiS#Jl3 2©ff$tt20nB 50 
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t Ufc. 

[0 0 9 1] K£tJi5(4A I -C r KifflV 
-C*^5/*feiC«fc9^l£U J? §141 5 0nm£ Lfc. ft 

SJBffSttS *imT?S>ofc. 
[0092] Z<Di0\Z l^Xitm L.fctt«fffl*W»f 

[0 0 9 3] Jt«wfc*ic, **.9-Vv htfflv^r* 

©J¥£{4, U-y^H ACOTe^igStSJSfS^i:®^ 
(4. t l act e ^fii®S»gt fe^-b-frfc 

[0 0 9 4] Wtm.^<o^^zffU<oK^m (R.) 

13, tV/zHAiSl 6. 7%, f-X7°vH B/i!7. 9 

413, #W»«©3ai£Mfcl3tt5EJt* 
{4, S£#££4££iIL-CAW t, f^^^ 

^4B«CRFft^ffl^?:^i-5 r. £ K J: 9 *fefcflt-C 
fc5„ ffll^fc6*4. fcfcllf&fcVMH*) 6 3 7nniT 

fc5„ 

[0 0 9 5] SIC fr^^/W-MU jSfi6 3 7nm, 

n a o . eof-f *?f£«^Tfe©feS:fc£t«flii£ 

fTofco ftjo, E*©-*H\ 1-TRLLtU 
[0 0 9 6] *T, *>'7'yHBS:ISa6flE2ii/sT?iate 

9, ESiofflk (ttirft) £*?o;fc„ fcjJUHfcft* E 

WB16. 8%|;i|6]±L.TV^fc 0 tfc, Wfflftfft. * 

1/3 4:fc5. 
Mgf^, »#**^rte*«aLBEtraC6»/s£i-5i:» 

[0 0 9 7] »c(c:, U-^;n A^6m/s-ClsIte^*3tc 

[oo9 8] js^a^oi^y^n ak»u te^ 

*-'<-7-f Mcf^Wofitel^fc. ^S^0 
3tC/T:-t-„ H 3 [-14, ^flSOR^Rtopi:, 12^-^ 

14, i oeit^^ m» &flffajwKWsj£ 

(R t ) ^17. 8%, ^fiftSISOSlt^ (Rj ) *5 8. 
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[0 0 9 9] — fyy;HB['ol^tHI4t- 

«ft«t»*>R*t* (Re) HI 7. 0%, #*R»C)R 
It* (R») fit 8. 0%T'foo?c 0 

[oiooiiiai io 

H^f>, SJS» Telll, Ert^ttSraft* 
Lfc. TeiRWIWtt, f y^HA^»jjtT'J|Jlll 
1 nro£ U SJfe^Klt^ V77l- lAi ^SL^fff $ ft 
4. 5nm£Lfc 0 lEftS^^Bfi, t^/HAiHi: 

LTi^l fcsWWSiifc. RJSWRH:#.ajrc 
feofc D f-yy/U2A(OSW^ (Ro) ft, 15. 7% 

-efoofc 0 20 

[0101] tf^A^AfcSfrU -t^y^l AkmW 
£*M«*>R*t*tt* 13. 4%T*fcofc n 3&^«ta 
"Cfoofco 

[0102] m^^mk<D^y fV2A\m^. -y-y? 
*y^2A-eit ^w^-f f i omi, «ak«p 

(DSitftm (Re 3 #17, 0%, #fi|t«B<0R*t* 30 

McJ;5t>'^2A^S#^S{^\ B3te»-tif 
yr;nAo8*i *) t/hSi^fcaPfca^s. f-^^ 

[0 103] 

0. 485 S b 0JJ5 S 11 a M 

Mt>//HA^il:lT, 1fy//V3A^Sl 40 
fc d -?->^3A03R*f* (Ro) fit, 16. 0%T*fc 
ofc 0 

[0 10 4] *y^3AC»U *feit£5m/s, />17 

- 4 Breads** Lfd 0 a^jftaai^KitWi i 
[oi 05] a-g-jasa^i^^^/vs a teat u *>-^ 

-/<*-5-f b i OBft, (Rc) ttl 

7, 0%, #fiHflSWSat* (Ri) \*6. 8%T*fco 50 
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fc fl Rlt*tt, h5HSfiaE-C*3feUfc, 

[0 10 6] g|ftgl]4 

SSI 0m(OTe^Wm [Te 1 0 0%) Sr*^ 

(Gel 00%) **'<y*»KJ;0«J«LTlEftii 
U *fc„ tglR«#@^J?*Sr7 OrnniU EMfW 

fy//MA^MLt fl fy^4A©SM* 

[0 10 7] #clc, -9-y^U4A«rliajSl Om/sTlel 

-TRLLfM-fclBftUt, B»v-*©**K*K*5 
tf 5R#W* 1 1 %T*foofc 0 

[0 10 8] IS^«^if>-7 P vV4 AiloV^T, !E©B*£ 

[0109] i«)Kr*a»b. #swt?tt. iiias^LT 

[oi io] #±©#IWM©«Jft&»eu 

[0 1 1 11 S»ffl5 
»tti]ft»fc:J: 9 ^^^MMWjjtLfcBftl 2 Omm, 

ffifc, Slltftl3 K IBM 4. £2KS#:JN3 
2. R*«l5. fltsiKMa 3«»J:9ffMJ|6trM 
Us HS^W^Sr^rfSJfclER^^^fcU lit** 
^5AtLfc 0 y\t, mo. 6 0^tii s 

5 0nm, tfyf-l. 2 0/inii:L.fc o 
[0 112] ^lpmffM3 lit m$ S:l 3 Onra^ L 

^I3 2lt *S*rl 5Moi:LfcK3&»H:*^/viAt 

(8 5W/o) -Si0 2 (l 

5^e;v%) Srffli^TArSHftfT^^^^a^J:?!* 

[0 113] !£^/i4lt *>'^2Ail3i:aSIH© 
fcU fiOt#*«)*Stt3, 5nm^Lfc 0 iE<iB^^» 

[0 1 14] *>^5A«5flfiH»6trl»l*ttta-e« 
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6 8 0nmi^Cj-'5Ac/Aa(4, 1. 2 5i:&3 0 

[0115] mmm^k<of->^^5 a<osm$ (ro) 

ii, 2 1. 0%-e$>ofc o fc:fe\ rroll^Jl'JsitSS: 

[0 116] t^SA^rl 2m/sTiH!$6£l£ 

ttfrb, tB^8mWOU— ff-^t (SS6 8 0nn) 
Lit. U-*f-ftM%m> K^mtil 8. 3%!£<g;T 

[0 117] S'aiQrS^ Ot>/^5A IcM L- , 
[llM^fJPifttSiW] i 



(12) il?ll- 7 3 6 9 2 

22 

[0 3] ffl^{bS!*IBfii^lC|fe9igL7t— s<-7 4 h 
t £ ©£h!,fClf|S©£W^R topi 

R bo tt otn £ £rSi" ^ 7 7 T? h 5 „ 
[H4] ffl^-ft^lB^*lc|^)SL>d— '<-7-< Y 
Zft-otztZ rogfffiKSB^KIt^R top t ^(ftS^^K 
10 WRbottomi:Srg-ry7 7T*$>5 0 
I^colftW] 

2 £ft 

3 1 

32 M2^m*Ji 

3 3 |&3Sifg«I 

4 |H»® 

5 Kit® 

6 
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